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Chloroquine (CQ) (1) was developed in 1934 although classified very toxic for 
human use. lts therapeutic value was later recognized by the U.S. Army during 
World War 11 to treat soldiers affected by malaria. Since then, this 4-amino-
quinoline derivative has been considered to be the ideal antimalarial drug. 
However, indiscriminate and continued uses have led to the emergence of 
resistant or multidrug resistant strains, in special of Plasmodium falciparum 
and P. vivax, the most deadly and most frequent species, respectively. The 
mechanism of action of CQ is related to the digestion of human hemoglobin 
during the intraerytrocythic phase of plasmodio life. This is a cooperative 
process involving multiple proteases such as cysteinyl (falcipains 2 and 3), 
aspartil (plasmepsins) and metallo protesases, and further, aminopeptidases 
with the purpose to obtain essential aminoacids for parasite growth, survival 
and reproduction. The heme group is a co-product that, because of its 
dangerous oxidative nature, is subsequently polymerized in ~-hematin or 
hemozoin. CQ would act to prevent heme polymerization, thus leading to 
parasite death. This action may occur by interaction with the heme group or 
interfering in the hemozoin polymerization. Recently, it was suggested that 
CQ could also interact with falcipain 2 (allosteric site), inhibiting the protease 
to bind to hemoglobin.l In arder to verify this hypothesis, we performed a 
docking analysis. Both CQ and the heme group bind to the same active site of 
the classical inhibitor E-64, and to another preferential cavity (a probable 
allosteric site). This competition could interfere in the conformation of 
falcipain 2, such as suggested by Chugh et al.1 Molecular dynamic simulations 
are underway to verify this hypothesis. 
1. Chugh, M. et ai. Proc. Natl. Acad. Sei. USA, 2013, 5392-5397. 
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structure of solutes. In this review, we revisit the influence of solvents on the 
electronic structure of the fluorescent probes Prodan and Laurdan, focusing 
on their electric dípole moments. These biologically used probes were 
synthesized to be sensitive to the environment polarity. However, their 
solvent-dependent electronic structures are still a matter of díscussion in the 
literature. The absorption and emíssion spectra of Prodan and Laurdan in 
different solvents indicate that the two probes have very similar electronic 
structures in both the ground and excited states. Theoretical calculations 
confirm that their electronic ground states are very much alike. In this review, 
we discuss the electric dipole moments of the ground and excited states 
calculated using the widely applied Lippert-Mataga equation, using both 
spherical and spheroíd prolate cavities for the solute. The dimensions of the 
cavity were found to be crucial for the calculated dipole moments. These 
values are compared to those obtained by quantum mechanics calculations, 
considering Prodan in vacuum, in a polarizable continuum solvent, and using 
a hybrid quantum mechanics-molecular mechanics methodology. Based on 
the theoretical approaches it is evident that the Prodan dipole moment can 
change even in the absence of solute-solvent-specific interactions, which is 
not taken into consideration with the experimental Lippert-Mataga method. 
Moreover, in water, for electric dipole moment calculations, it is fundamental 
to consider hydrogen-bonded molecules. 
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The Free energy surface (FES) represents a mapping of a wide spectrum of 
conformations, that biological macro-molecules (proteins) typically can access 
through molecular dynamics simulations, together with their corresponding 
energy typically reported as the Gibbs Free Energy. Usually FES are 
represented using two variables that reflect specific properties of the system 
and measure conformational variability. Popular choices for the reaction 
coordinates include the fraction of native contacts, the radius of gyration, 
principal component analysis and the root mean square deviation of the 
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